Deficiencies in the activity of the microsomal oleoyl phosphatidylcholine (oleoyl-PC) desaturase from peanuts are the basis of the high oleate oil. Mutation of aspartate-1 50 to asparagine and the attendant decrease in activity, together with the loss in expression of the higher activity transcript, was the molecular basis of the high oleate trait. T h e ability of oleoyl-PC desaturase to desaturate palmitoleate, oleate and 1 O ( Z ) nonadecenoate to methylene-interrupted products was not consistent with description of this activity as a A'' or 0 -6 desaturase. Electrospray M S was used to examine the intact phospholipid products of desaturation by the oleoyl-PC desaturase. P C and phosphatidylinositol containing unsaturated moieties could be desaturated. T h e enzyme can act on either sn-1 or sn-2 moieties. Phosphatidylethanolamine was a poor substrate.
Introduction
Oil from the seeds of a mutant peanut variety that was discovered as a naturally occurring variety with the high oleate trait contained over 80 o/o oleate and as little as 2 "4 linoleate. By moving this trait into agronomically desirable backgrounds, varieties like SunOleic 95R [l] have been made commercially available. Because of the lower polyunsaturated fatty acid content, the oil is more stable and only becomes rancid slowly. Biochemical characterization by our laboratory showed that the high oleate phenotype in these varieties was a consequence of depressed oleoyl phosphatidylcholine (oleoyl-PC) desaturase activity [2] . This microsomal enzyme introduces the second double bond into mono-unsaturated fatty acyl groups present in membrane phospholipids. T h e concentration of cytochrome b, (the electron donor), and the activities of 1 -acyl-2-lyso-sn-glycero(3) phosphocholine : acyl-CoA acyl transferase and cytochrome b, reductase in the mutant were Key words: groundnut, peanut, polyunsaturated, yeast expression. Abbreviation used: PC, phosphatidylcholine. 'To whom correspondence should be addressed (e-mail glpwl@clernson.edu).
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unchanged. T h e high oleate phenotype has no apparent effects on the growth of the plants, nor on insect resistance or environmental responses, suggesting that the effect is most prevalent in the developing seed with little effect on the vegetation.
Arachis hypogaea L. is an allotetraploid, composed of two genome sets, each originating from two progenitor diploids, likely to be A. duranensis and A. ipaensis. T h e trait is recessive, and exhibits a one-gene segregation pattern in some backgrounds and a two-gene segregation pattern in others [3] . This agriculturally important allotetraploid expressed at least two different transcripts encoding microsomal oleoyl-PC desaturase [4] . These two cDNA clones, ahFAD2A and ahFAD2B, were isolated and characterized [S] .
T h e transcripts were highly homologous with only 11 base differences, resulting in four amino acid changes in the reading frame. Using reverse transcriptase PCR followed by differential restriction-endonuclease digestion, both transcripts can be demonstrated in the wild-type variety. But the high oleate trait was correlated with a reduction in the transcript level of ahFAD2B. T h e reading frames for these two cDNAs were cloned into the pYES2 shuttle vector and expressed in Saccharomyces cerevisiae INVScl. Under the same conditions of expression, production of the desaturation product, linoleate, by ahFAD2A was reduced compared with that of ahFAD2B.
One of the four amino acid differences, nine amino acid residues removed from the second conserved histidine-rich motif, was especially interesting. Comparison of the sequences of available membrane desaturases, hydroxylases, epoxygenases and acetylenases all showed the presence of aspartate at this location [6] . ahFAD2A, however, contained asparagine at location 150. Functional expression in yeast demonstrated that mutation of aspartate 150 to asparagine (D1 SON) in ahFAD2B resulted in loss of nearly all activity (Table 1) . Converse mutation of N150D in ahFAD2A restored activity to that of ahFAD2B (Table 1) . T h e base change that caused this amino acid change was most probably the basis for a defective oleoyl-PC desaturase. We are left with the problem of describing the mechanism for Biochemical Society Transactions (2000) Volume 28, part 6 reducing the transcript level of ahFAD2B in the mutant organism, the topic of future research. A yeast expression system for this desaturase has additional utility. It is possible to express the oleoyl-PC desaturase in an organism that has abundant lipid substrates and an electron donor T h e location of the double bonds were verified by GC-MS after conversion to the dimethyl disulphide adducts [7] . T h e new double bond was not placed A12 but was AI3. These observations suggest that the oleoyl-PC desaturase is neither a A12 desaturase nor an 0 -6 desaturase.
Because other mono-unsaturated fatty acids were not desaturated, we believe that the enzyme referenced the existing double bond in placing the second double bond but that the enzyme was responsive to both the overall chain length and the double-bond location.
T h e oleoyl-PC desaturase was so named because radiotracer-labelled linoleate, derived from desaturation of oleate, appeared first in P C [8-lo], supporting the suggestion that PC was the preferred substrate for this activity. A new method, electrospray ionization MS, was used to observe the intact phospholipids desaturated by oleoyl-PC desaturase [6] . T h e experimental design was to use the ahFAD2B regulated by GAL1 in pYES2 in S. cerezisiae. By adding galactose at time 0, the expression of the enzyme was induced. Decreases in mass in the various phospholipids present in the mass spectrum were observed at increasing times as a function of the desaturation (Figure 1 ). Only the base phospholipids containing no unsaturation, one mono-unsaturated fatty acid or two mono-unsaturated fatty acids were observed in samples collected at 0 h and also after 2 h of sampling. By 6 h, some peaks corresponding to M-2 for species containing one additional di-unsaturated acyl residue or M-4 for lipids with two di-unsaturated fatty acyl residues could be observed. In samples observed after 12 h, the M-2 and M-4 peaks exceeded base peaks in some species of phospholipid. PC (Figure 1 ) and phosphatidylinositol (results not shown) containing one or two oleate or palmitoleate acyl residues were good substrates. Note that exchange of head groups between PC and phosphatidylinositol could provide similar data but no evidence was found for desaturation of phosphatidylethanolamines containing these acyl residues (results not shown). T h e data were consistent with the ability of the desaturase to act on fatty acyl residues at either or both of the sn-1 and sn-2 positions.
